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**What was known?**

Food hypersensitivity is commonly suspected, especially, among adults with atopic diseases.Rising prevalence of food hypersensitivity and severe allergic reactions to foods have been reported, but the data are scarce. It is stressed that more data are needed regarding patient groups at risk for food hypersensitivity and symptoms and foods responsible for these reactions.

Atopic dermatitis is a chronic, intermittent, inflammatory, genetically predisposed skin disease characterized by severe pruritus and xerosis. A number of environmental factors have been implicated in its pathogenesis. This disease is one of the earliest manifestations of atopy with the highest incidence during the first 3 months of life,\[[@ref1]\] and constitutes, together with allergic rhinitis and asthma bronchiale, the triad of atopic diseases. The prevalence of atopic dermatitis is about 10-20% in children and 1-3% in adults.\[[@ref2]\]

The presence of atopic disorders implies an increased risk of food allergy representing only a small percentage of all food hypersensitivity reactions. The term food allergy is used to describe clinical symptoms that are mediated by the immune system while non-allergic food hypersensitivity describes those which are not.\[[@ref3]\] The term food hypersensitivity represents the umbrella term for both reaction patterns.

According to some studies, food-induced hypersensitivity symptoms are far more frequently perceived (20-30%) than recognized by the medical profession.\[[@ref4][@ref5][@ref6]\]

Materials and Methods {#sec1-2}
=====================

In the period from January 2008 to January 2012, 228 patients suffering from atopic dermatitis in age 14 years or older, were examined - 72 men, 156 women, average age 26.2 (SD 9.5) years, average SCORAD (Scoring Index of Atopic Dermatitis affected skin area, intensity criteria and subjective parameters) 32.9 points (SD 14.1) at the Department of Dermatology and Venereology. The diagnosis of atopic dermatitis was made with the Hanifin-Rajka criteria.\[[@ref7]\] The complete dermatological examination was performed and these patients were personally asked to describe all their food hypersensitivity reactions.

The patients answered if they suffered from immediate or late food hypersensitivity including oral allergy syndrome, gastrointestinal problems, the occurrence of skin problems, and respiratory problems. The most frequent food allergens were mentioned and patients answered if they had a suspicion of food hypersensitivity, and other foods they suspected a having potential to cause hypersensitivity.

The answers concerning the possible food hypersensitivity reactions reflect the patient\'s history and were not based on the results of examinations such as specific IgE, skin prick tests, or challenge tests.

The results of examinations with the patient\'s answers were collected and processed by the dermatologist.

Results {#sec1-3}
=======

A total of 228 patients were examined, 76 men, and 156 women with the average age 26.2 years (SD 9.5 years) and with the average SCORAD 32.9 SD 14.1 points.

A total of 196 patients (86%) from 228 described the food hypersensitivity reactions, no reactions were recorded in 32 patients (14%). The characteristic of patients is shown in [Table 1](#T1){ref-type="table"}.

###### 

Characteristic of patients

![](IJD-59-316a-g001)

The food hypersensitivity reactions are recorded after the ingestion of nuts in 79 patients (35%), tomatoes in 47 patients (20%), kiwi in 40 patients (17%), apples in 38 patients (16%), spices in 38 patients (16%), tangerines in 35 patients (15%), oranges in 35 patients (15%), capsidum in 30 patients (13%), fish in 27 patients (12%), celery in 20 patients (9%), chocolate in 15 patients (7%), carrots in 13 patients (6%), Sesame seeds in 10 patients (4%), milk in nine patients, almond in nine patients and cherry in nine patients (3.9%), of honey in eight patients and strawberry in eight patients (3,5%), after ingestion of potatoes in seven and wine in seven patients (6%), after ingestion of apricots in six patients, garlic in six patients, poppy-seeds in six patients, cacao in six patients, pine-apple in six patients, banana in six patients and egg in six patients (2.6%), after ingestion of gherkin in three patients, cucumber in three patients, flavored soda water in three patients, pear in three patients, pulses in three patients and beer in three patients (1.3%), after ingestion of chees in two patients, beef in two patients, gooseberry in two patients, currants in two patients, melon in two patients, spinach in two patients, plum in two patients, rice in two patients, kohlrabi in two patients, ketchup in two patients, mustard in two patients (1%) and after ingestion of parsley, chamomile, caulifower, cafe, chicken, sausages, rye flour in one patient each (0.4%) for every one of the aforementioned items (0.4%).

Most subjects reported reactions to a single food (47 patients, 20%), to two foods by 40 patients (17.5%), to three foods by 44 patients (19%), to four foods by 19 patients (8%), to five foods by 16 patients (7%), to six foods by 19 patients (8%), and to seven foods by 11 patients (5%).

These symptoms of food hypersensitivity were mentioned: Oral allergy syndrome in 142 patients (62%), pruritus in 98 patients (42%), worsening of atopic dermatitis in 65 patients (28%), urticaria in 20 patients (9%), gastrointestinal symptoms in 25 patients (11%), rhinitis in 21 patients (9%), respiratory problems in 10 patients (4%), and contact allergic reaction in 10 patients (4%) -- [Table 2](#T2){ref-type="table"}.

###### 

The recorded symptoms of food hypersensitivity
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Discussion {#sec1-4}
==========

The study group represents patients suffering from atopic dermatitis older than 14 years of age. The food hypersensitivity reactions were recorded in 86% of patients, the majority of them as the early reactions and these reactions have a high diagnostic importance because the early symptoms after ingestion have a clear diagnostic connection with the ingested foods. The majority of these patients eliminated these foods but they recorded that after a casual ingestion the reactions were reproducible.

Most frequent food hypersensitivity reactions were described after the ingestion of nuts and especially after peanuts with the symptom of oral allergy syndrome.\[[@ref8]\] Peanut allergy represents an increasing problem, involving approximately one in 150-200 subjects. The mean age at detection is decreasing and even 2-3-year-old children are being affected. A typical at-risk subject is an atopic individual with heightened risk for atopic dermatitis and/or other food allergies.\[[@ref9]\] Tomatoes were mentioned as a cause of oral allergy syndrome and pruritus in 47 patients (20%). There is an increasing consumption of tomatoes worldwide: Fresh in salads, cooked in household sauces, or industrially processed. Although, many tomato allergens have been identified, there is no information in the literature on the allergenic components found in commercial tomato products. In fresh tomato, different lipid transfer proteins (LTP) isoforms are present and allergenic. Industrial tomato derivatives still contain LTP, thus presenting a problem for lipid transfer protein allergic patients.\[[@ref10]\] Fruits (in particular acidic fruits such as kiwi, oranges, or lemons) were frequently mentioned as causing symptoms of oral allergy syndrome, pruritus, worsening of eczema or gastrointestinal reaction. In patients allergic to fruit, multiple sensitizations to other vegetable products, whether from the same family or taxonomically unrelated, are frequent, although they do not always share the same clinical expression. Furthermore, more than 75% of these patients are allergic to pollen, the type of pollen varying in relation to the aerobiology of the area. The basis of these associations among vegetable foods and with pollens lies in the existence of IgE antibodies against "panallergens," which determines cross-reactivity. Panallergens are proteins that are spread throughout the vegetable kingdom and are implicated in important biological functions (generally defense) and consequently their sequences and structures are highly conserved. The three best-known groups are allergens homologous to Bet v 1, profilins, and LTP. Allergens homologous to Bet v 1 (major birch pollen allergen) constitute a group of defense proteins (PR-10), with a molecular weight of 17 kDa, which behave as major allergens in patients from northern and central Europe with allergy to vegetables associated with birch pollen allergy. In these patients, the primary sensitization seems to be produced through the inhalation route on exposure to birch pollen. The symptomatology characteristically associated with sensitization to this family of allergens is oral allergy syndrome. Profilins are highly conserved proteins in eukaryotic organisms and are present in pollen and a wide variety of vegetable foods. They have a molecular weight of 14 kDa and present a high degree of structural homology as well as marked cross-reactivity among one another. The presence of anti-profilin IgE broadens the spectrum of sensitizations to vegetable foods detected through skin tests and/or *in vitro* tests but it is unclear whether it is connected with the clinical expression of food allergy.\[[@ref11]\] The reactions (anaphylaxis) after poppy seeds were described as the most severe.

Food hypersensitivity reactions are generally divided on a basis of the underlying pathophysiologic changes that produce the reaction as (1) food allergy, (2) food intolerance, (3) pharmacologic reactions, (4) food poisoning, and (5) toxic reactions. Although, food hypersensitivity reactions are common, food allergy represents only a small percentage of all these reactions; only 2-4% of these reactions can be attributed to reproducible, immunoglobulin E-mediated food allergy.\[[@ref12][@ref13]\] According to Sicherer,\[[@ref14]\] food allergy, defined as an adverse immune response to food proteins, affects as many as 6% of young children and 3-4% of adults in westernized countries and the prevalence appears to be rising. The importance of food allergy in children with atopic dermatitis was confirmed by extensive studies.\[[@ref15][@ref16]\] The role of food allergy remains controversial and underestimated in older children and adult patients suffering from atopic dermatitis.\[[@ref2]\] Results similar to those in our study were found in the Patel\'s study.\[[@ref17]\] This study was carried out on all patients with food related symptoms attending a cutaneous allergy clinic. It was shown that while the reported prevalence of food allergy in adult patients with atopic dermatitis is low (10%), more than half of these will show immunological evidence of a food allergy which support the clinical history. Immediate symptoms were usual with nuts and tomatoes as the major allergens. According to Mattila\[[@ref18]\] food hypersensitivity is commonly suspected, especially among adults with atopic diseases. In the study of Mattila,\[[@ref18]\] 286 Finnish University students were examined; 87 of them without clinically confirmed atopic disease, the rest suffered with atopic dermatitis/or other atopic diseases. A thorough clinical examination was performed with a questionnaire specifying adverse events to foods. In the study by Mattila\[[@ref18]\] food hypersensitivity were recorded in 172 subjects (60%), most frequently among subjects with atopic dermatitis and other atopic diseases. The authors\[[@ref18]\] stressed that, more data are needed regarding patient groups at risk for food hypersensitivity and symptoms and foods responsible for the reactions. The Roehr\'s study\[[@ref12]\] presents the data of the pediatric group (0-17 years) of a representative, randomly sampled, cross-sectional population -- based survey studying 13,300 inhabitants of Berlin regarding food-related symptoms. They concluded that the perception of food related-symptoms is common among children and adolescents from the general population. Self-report could be confirmed in around 1 of 10 individuals, still resulting in 4.2% of proven clinical symptoms. However, most reactions were mild and mainly because of pollen-associated food allergy while non-allergic food hypersensitivity reactions were less common. Severe IgE-mediated food allergy was observed in individuals with pre-existing atopic disease. According to the results of Osterballe\[[@ref19]\] rising prevalence of food hypersensitivity and severe allergic reactions to foods have been reported. This study estimated the prevalence of food hypersensitivity to the most common allergenic foods in an unselected population of young adults. They investigated a cohort of 1272 young adults 22 years of age by a questionnaire, skin prick test, and histamine release followed by oral challenge to the most common allergenic foods. Food hypersensitivity was divided into primary and secondary, primary food hypersensitivity was defined as being independent of pollen sensitization whereas the secondary one was defined as a reaction to pollen related fruits and vegetables in pollen allergic patients. The primary food hypersensitivity was reported by 19.6% and the secondary one by 16.7% of the participants. Confirmed primary food hypersensitivity by oral challenge was 1.7%. In primary food hypersensitivity, the most common allergenic food was peanuts (0.6%) followed by additives (0.5%), shrimps (0.2%), codfish (0.1%), cow\'s milk (0.1%), octopus (0.1%), and soy (0.1%). In secondary food hypersensitivity, kiwi allergy was reported by 7.8% of the participants followed by hazelnut (6.6%), pineapple (4.4%), apple (4.3%), orange (4.2%), tomato (3.8%), peach (3.0%), and nuts (2.7%). The aim of another Osterballe study\[[@ref20]\] was to estimate the prevalence of food hypersensitivity to the most common allergenic foods in an unselected population of children and adults. In total, 698 cases of possible food hypersensitivity were recorded in 304 (16.6%) participants. The prevalence of food hypersensitivity confirmed by oral challenge was 2.3% in children at 3 years of age, 1% in children older than 3 years, and 3.2% in adults. The most common allergenic foods were hen\'s egg affecting 1.6% of the children 3 years old of age and peanuts in 0.4% of the adults. Of the adults, 0.2% was allergic to codfish, and 0.3% to shrimp whereas no challenges with codfish and shrimp were positive in children. The prevalence of clinical reactions to pollen-related foods in pollen-sensitized adults was estimated to be 32%. According to the Kanny\'s study,\[[@ref21]\] food hypersensitivity is an important health problem for which epidemiologic studies are needed. They performed an epidemiologic survey in France to determine the prevalence, clinical pictures, allergens, and risk factors of food allergy. This study was conducted on 33,110 persons who answered a questionnaire addressed to a representative sample of the French population. The reported prevalence of food allergy is 3.5%. A total of 57% presented with atopic diseases. The most frequent allergens were 9% vegetables, 8% milk, 8% crustaceans, 5% fruit cross-reacting with latex, 4% egg, 3% tree nuts, and 1% peanut. Sensitization to pollen was significantly correlated with angioedema, asthma, rhinitis, and fruit allergy. The main manifestations of food allergy were atopic dermatitis in subjects under 6 years of age, asthma in subjects between 4 years and 6 years of age, and anaphylactic shock in adults over 30 years of age. According to Roehre,\[[@ref12]\] it is well known, that objective clinical symptoms can be reproduced in only a small proportion of subjective reports, probably because of a strong tendency of individuals to casually relate situations of the daily life with ingested foods. On the other hand, these recorded early symptoms at our study were reproducible and clearly described (oral allergy syndrome, urticaria, breathlessness, anaphylaxis, some gastrointestinal symptoms such as crapms). According to Godse and col\[[@ref22]\] acute urticaria is more common in young adults and children and most often is caused by allergic reactions to foods. Sometimes patients seek confirmatory testing from a physician about a suspected food or drug trigger. Symptoms such as pruritus and worsening of atopic dermatitis do not always have a connection to ingested foods but patients may relate them to foods. Retrospective analyses by Niggeman and Breuer have shown that the patient\'s history of food related atopic dermatitis does not have a high diagnostic importance.\[[@ref23]\] However, according to the Indian study,\[[@ref24]\] selected patients were advised to strictly adhere to a diet excluding milk and milk products, all kinds of nuts and nut-containing foods, egg, and egg-containing foods, sea fish and prawns, brinjal and soyabean for a period of 3 weeks. Instead of these avoided items, the food items were dal and dal products, rohu fish, chicken, and fruits. There was a statistically significant reduction in severity scores after dietary elimination alone.

According to our results, food hypersensitivity reactions are common in patients suffering from atopic dermatitis and should not be underestimated. Patients with these reactions should be examined for evaluations, if they suffer from food allergy, food intolerance or from other kind of food hypersensitivity reactions.

Conclusion {#sec1-5}
==========

Food hypersensitivity reactions are recorded in 86% of patients suffering from atopic dermatitis. These patients describe food hypersensitivity mostly after ingestion of nuts (35% of patients), with the oral allergy syndrome. The other foods with most often recorded reactions are tomatoes, kiwi and citruses.

**What is new?**

Suspected rising prevalence of food hypersensitivity in patients suffering from atopic dermatitis was confirmed in our study; the food hypersensitivity reactions were recorded in 86% of these patients. Foods with the most often recorded reactions are nuts, kiwi, tomatoes, and citruses.
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